After examination at 7 weeks PE, all cats were bathed, and the environment was cleaned. At this time, all 8 exposed cats were treated with D-penicillamine (oral, 110 mg/kg/day) for 2 days. All treated cats demonstrated marked vomiting, diarrhea, and listlessness. The dosage was reduced by 50% for 3 days, but these clinical signs persisted, so therapy was discontinued. Lead concentrations were not determined im-Everson), the School of Veterinary Medicine (Wickliffe), and the mediately after treatment. Department of Veterinary Pathobiology (DeNicola), Purdue Uni-At 12 months PE, all cats appeared healthy, although 1 of versity, West Lafayette, IN 47907-1175.
nously as a specific antidote. Diuresis should be initiated using sodium bicarbonate and potassium chloride added to 5% dextrose to maintain a urine pH of 7.5. Renal function, serum electrolytes, and fluid therapy should be closely monitored. The only route of elimination is through the kidneys. Prognosis must be guarded because of the nephrotoxic effects of these compounds and the potential for disseminated intravascular coagulation. Ten cats from a household with 16 cats were housed in an enclosed greenhouse and were exposed to lead-based paint dust from a 150-year-old door that was being sanded for repainting. The door was covered with at least 7 layers of paint. The dust settled on the cats and on their bedding, play areas, and food bowls. One sample of dust contained 5.5% lead. The other 6 cats from this household lived in another part of the house and were never exposed to the paint dust. All 10 exposed cats exhibited profound anorexia, lethargy, intermittent salivation, and occasional vomiting for approximately 1 week postexposure (PE). Milder anorexia, occasional vomiting, and weight loss lasted for 7 weeks in 5 of the 10 cats. Two of these 5 cats had intermittent epileptiform seizures, starting 2 weeks PE. Both cats with seizures died 6 weeks PE with hepatic concentrations of lead of 10.1 and 32.8 ppm, respectively.
Acute lead toxicosis in a household of cats
No gross lesions were present in either of the cats that died. Microscopically, lesions in 1 cat were limited to the brain stem, which contained multifocal hemorrhages and occasional vacuolated and dilated periaxonal spaces. Several brain stem nuclei contained eosinophilic, shrunken nerve cell bodies with mild astrocytosis and microgliosis. Sections of cerebral cortex, thalamus, liver, kidney, spleen, lung, heart, pancreas, lymph node, stomach, and intestine were histologically unremarkable. Only liver and kidney from the second cat that died were examined microscopically, and no lesions were found. Acid-fast inclusions were not found in any tissue of either cat. versity. All cats were clinically normal except as described above. Blood samples and urine samples (collected by cystocentesis) were collected from each cat for a complete blood count (CBC) and lead analysis. The eight surviving exposed cats had an average of 0.33 ppm lead (range, 0.23-0.49 ppm) in the blood and 1.11 ppm lead (range, 0.56-1.77 ppm) in the urine, as determined by atomic absorption spectrophotometry. Hematocrits were normal in all but 1 of the exposed cats (range, 29-36%; normal, 30-45%). Hemoglobin levels were normal in all of the exposed cats (range, 9.4-12.0 g/dl; normal, 8.0-15.0 g/dl). Red blood cell numbers were normal in all of the exposed cats (range, 6.22-8.44 x 10 6 /µl; normal, 5.0-10.0 x 10 6 /µl). Mean corpuscular volume values were normal (range, 42-49 fl; normal, 40-55 fl), as were mean corpuscular hemoglobin concentration values (range, 32-35 g/dl; normal, 30-36 g/dl). Five of 8 exposed cats had a mild neutrophilia (range, 12.7-18.1 x 10 3 cells/µl; normal, 3-12 x 10 3 cells/µl). Basophilic stippling and nucleated red blood cells were not seen in any blood sample.
Six cats from the same household that lived in a different room and were never exposed to the lead had an average of 0.08 ppm lead (range, 0.03-0.14 ppm) in the blood and 0.15 ppm lead (range, 0.09-0.27 ppm) in the urine. These 6 unexposed cats were never clinically ill, and each had a normal CBC.
Seven weeks PE, the 14 surviving cats (8 exposed, 6 unexposed) from this household were examined at Purdue Uni-from 5 exposed cats had an average lead content of 0.07 ppm (range, 0.03-0.13 ppm). An insufficient amount of blood was collected from 1 exposed cat, precluding analysis. Urine from 6 of the exposed cats had an average lead content of 0.16 ppm (range, 0.11-0.19 ppm). Blood from 3 unexposed cats had an average lead content of 0.05 ppm (range, 0.03-0.07 ppm). An insufficient amount of blood was collected from 3 unexposed cats, precluding analysis. Urine from 6 of the unexposed cats had an average lead content of 0.08 ppm (range, 0.02-0.13 ppm). No significant CBC abnormalities were observed in any cat at 16 months PE.
Lead toxicosis is less frequently reported in cats than in dogs 9 probably because of the more selective eating habits of cats as compared with dogs. In most reported cases of lead toxicosis in cats, exposure is related to environmental contamination by lead-containing paint dust or paint chips during renovation and refurbishing projects. 4, 6, 8, 12, 16 Once paws or fur are contaminated, cats ingest the lead by grooming.
Because lead toxicosis in cats elicits such vague clinical signs, a history of renovations in a home greatly assists in developing a differential diagnosis of lead poisoning. 8 Initial clinical signs of lead toxicosis in small animals are often vague but are usually manifested as neurologic or gastrointestinal signs. 3,6, 14 In cats, gastrointestinal signs usually predominate. 9 In this report, profound anorexia was the most consistent clinical sign during the approximately 7 weeks the cats were exposed to the lead-contaminated environment. Other reported gastrointestinal signs associated with lead toxicosis are vomiting, salivation, constipation, diarrhea, abdominal pain, and megaesophagus. 8, 9, 12 In one study, nervous signs were present in only 40% of cats with lead toxicosis. 9 Only 2 of the 10 exposed cats in the current study exhibited neurologic signs (seizures). The cats with the longest duration of anorexia and vomiting did not have the highest blood or urine lead levels at 7 weeks PE. Similarly, Zook found no relation between blood or urine lead levels and the severity of clinical signs once toxic levels of lead had been achieved. 17 Anemia is not often a feature of acute lead toxicosis. Although chronic lead exposure can lead to impaired hemoglobin synthesis and increased red blood cell fragility, resulting in a microcytic, hypochromic anemia, this is an uncommon finding. 10 Anemias reported in lead intoxicated cats include normochromic, normocytic anemia; hemolytic anemia; and macrocytic anemia 4-6, 11 In the present case, these cats were exposed to lead for approximately 7 weeks but did not become anemic.
Basophilic stippling can occur in lead-intoxicated cats but is an inconsistent finding. 2,4,5, 9, 11, 14 Similarly, nucleated red blood cells can occasionally be found in peripheral blood. 2,5, 8, 9, 11, 14 Neither of these findings were present in this study. The inconsistency of basophilic stippling and circulating nucleated red blood cells in cats makes these hematologic features unreliable in diagnosing lead toxicosis and emphasizes the need to use other laboratory tests, such as blood or urine lead concentrations, to make the diagnosis. 15, 16 Because lead is ubiquitous in nature, defining a toxic level is difficult because background lead exposure can vary significantly. In dogs, blood concentrations of lead of 10.6 ppm (60 µg/dl) is considered diagnostic for lead poisoning. Reported background levels of lead in cat blood range from 0.05 ppm to 0.2 ppm. 1, 4, 6, [12] [13] [14] Reported toxic levels of lead in the blood of cats range from 0.32 ppm to 2.9 ppm. 2-4, 9, 10, 12 One study suggested that blood levels of 0.1-0.3 ppm in the cat may result in clinical signs of lead toxicosis. 7 In this current report, blood lead concentrations at 7 weeks PE from clinically ill exposed cats ranged from 0.23 ppm to 0.49 ppm (X = 0.33 ppm). These values were significantly higher than those from the unexposed clinically normal cats (x = 0.083 ppm) in the same household, suggesting that blood lead concentrations slightly below 0.35 ppm may be clinically significant in the cat. Background levels of lead in cat blood should be considered normal if they are >0.2 ppm. A suspiciously high level would be 0.2-0.3 ppm, and a toxic level of lead in cat blood would be > 0.3 ppm.
At 7 weeks PE, urine samples from the exposed cats contained significantly more lead than did urine from unexposed cats in the same household. Additionally, urine concentrations of lead were consistently higher than blood lead concentrations. Because urine can be relatively easily obtained by cystocentesis, it may be a useful specimen for the diagnosis of lead toxicosis. Urine from unexposed cats at 7 weeks and 16 months PE suggests an expected background level of 0.12 ± 0.06 ppm; however, a level of lead in urine considered diagnostic for lead toxicosis in cats has not been established. Urine lead levels of 1.11 ± 0.38 ppm were associated with acute lead toxicosis in this case. Based on a previous report and the current report, a background level of lead in the urine should be <0.2 ppm, and a toxic level is >0.5 ppm. 13 More research is needed to affirm these guidelines.
The cats in this case reacted poorly to treatment. Adverse effects of vomiting, depression, and anorexia have been reported with penicillamine therapy. 10 Although treatment was discontinued after only 5 days, clinical signs stopped after the environment was cleaned and the cats were bathed, emphasizing the importance of identifying the source of lead and eliminating additional exposure. By 16 months PE, blood and urine lead levels in exposed cats had returned to background levels, and the cats were reportedly clinically normal. Long-term ill effects of lead toxicosis were not apparent in these cats.
Nicotiana glauca (tree tobacco) is a small tree or shrub found in low-elevation areas of Arizona and Califomia. 3 This plant contains anabasine and nicotine, which are related pyridine alkaloids that can cause death or act as teratogens when ingested. 1 A case of Nicotiana glauca toxicosis in a herd of cattle is reported here.
A 12-month-old Holstein heifer that had been found dead was presented to the California Veterinary Diagnostic Laboratory System at Tulare. No prior clinical signs had been observed. This animal was one of 45 heifers that had been on a native, unirrigated grass pasture for 6-8 weeks. Three weeks prior to presentation, 250 gallons (960 liters) of a liquid protein supplement had been made available to these animals. At the time this animal was found dead, 3 other heifers were ataxic and depressed. The liquid supplement tank was removed, and affected animals were treated with tetracycline. All 3 animals improved within 6 hours and had completely recovered by the next day.
A necropsy performed 8 hours after death on heifer no. 1 revealed mild bloat and a ruminal pH of 5.0, which is indicative of bacterial overgrowth during the postmortem interval. The rumen and reticulum contained numerous unidentified irregularly shaped leaves in addition to pasturerelated roughage. The lungs were edematous and congested. A mild, multifocal, suppurative rumenitis was present histologically. The lungs had evidence of peracute aspiration pneumonia. The brain had normal cholinesterase activity for cattle (4.1 PM/g/minute). The rumen contents had a normal ammonia level (220 ppm). The vitreous humor contained a normal level of nitrate (< 10 ppm). The liver contained no lead.
Two weeks later, 3 more heifers from the same pasture developed mild colic and anorexia. One animal died, 1 recovered, and the third, a chronic poor doer, was euthanized for necropsy. No gross lesions were present in this 10-monthold heifer (heifer no. 2). A mild enteritis due to coccidia and a moderate, acute nephrosis was seen histologically. The cause of illness could not be determined. The owner submitted branches from bushes that the heifers had been browsing on in the past. A field visit revealed abundant growth of bushes with yellow, fluted flowers and dark green, leathery leaves (15 x 2 cm) with smooth margins in areas along cattle foot paths to the river, along the river embankment, and around the shaded areas where cattle congregated. In all areas, evidence of ingestion of the plants (broken branches, leaves stripped from one side, etc) was present. Comparison of the fresh leaves with the partially digested leaves found in the rumen of the first heifer revealed that they were the same plant. The leaves subsequently were identified as belonging to tree tobacco, Nicotiana glauca.
Leaves, urine, and tissues from the 2 animals were analyzed for nicotine and anabasine (Table 1 ). Ten grams of each of the samples was made alkaline with 10 ml of 1 N aqueous sodium hydroxide. The sample was homogenized for 1 minute with 100 ml of ethyl acetate and 50 g of sodium sulfate. A 30-ml aliquot of this sample was extracted with 15 ml of
